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Box I Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 



reasons: 



This international search report has not been established in respect of certain claims under Article 1 7(2Xa) for the following 
1- | | Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. □ Claims Nos.: 

^Tfw 67 reIatC ! 0 P <f? S ° f ^ intemational application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be earned out, specifically: 



3. Claims Nos: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box n Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 

I This International Searching Authority found multiple inventions in this international application as follows : 

An invention that "a dynamic spectrum equalizer comprising a lattice (23, 
24) (spectroscope) being a spectrum dispersion element disposed on the liaht 
path of an incident light, a lens (22) disposed on a light axis (25) parallel 
to the propagation direction of a light beam (26), and a plane reflector (SLM11) 
M i^'m, ,f 1 switch) for modulating an incident light beam by means 
? , ? f I ( 2 ? (lenS s y stem > and PD^C (9) disposed as described in Figs 
3 & 4 and described in Fig. 5, wherein two different wavelengths Xi and Aj 
^ H 3C f J h ^„ abOV ? Plane reflector (SLMll) in different spatial areas to be 
modulated is described in Patent Laid-Open No. 2002-214591 
(continued to extra sheet) 

1 . Q As all required additional search fees were timely paid by the applicant, this intemational search report covers all searchable 
claims. 

□ As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 

3 : Q As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



Best Available Copy 



4. QNo required additional search fees were timely paid by the applicant. Consequently, this international search report is 
1 restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 1 ' 



| Remar,c on Potest Q The additional search fees were accompanied by the applicant's protest 
I I No protest accompanied the payment of additional search fees. 
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Continuation of Box No. II of continuation of first sheet (1) ~ 

and an invention that " a multi-frequency communication system-use 
frequency selection optical switch which allows a segmented modulator 
to separately operate frequency components obtained by spatially 
separating an input signal (page 5-page 7) , and which comprises an input 
frequency diverging medium (spectroscope) such as a diffraction lattice 
(12) for splitting a wide-band input beam (10) in a vertical direction 

3 P luralit Y of frequency-separated input beams (14, 
16), liquid crystal segments (20, 22) disposed in a vertical direction 
in Fig. 1, for receiving a beam (14 or 16), and an incident lens (18) 
(lens system) , wherein the above liquid crystal segments (20 , 22) linearly 
rotate the polarization of input beams (14, 16) by 90 ° or do not rotate 
the input beams (14, 16) before passing them (page 8-page 9, Fiq 1)" 
is described in Patent Publication No. Hei 8-510564, therefore the 
invention in claim 1 and the invention in claim 2 are respectively obvious 
ones as seen from the inventions in Patent-Laid Open No 2002-214591 
and Patent Publication No., Hei 8-510564 and do not contribute to the 
prior art. 

There is no technical relationship, among respective inventions in 
claim 1. claim 2, claim 3, claims 4-8, 10, claim 5, claims 9, 11, involving 
one or more of the same or corresponding "special technical features" 
within the meaning of PCT Rule 13.2, second sentence, therefore they 
do not fulfill the requirement of unity of invention. 

Accordingly, the number of inventions in this application is six 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/05864 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 G02F1/13 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols} 
Int. CI 7 G02F1/13 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jatsuyo Shxnan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



JP 2002-214591 A (Alcatel) , " 
31 July, 2002 (31.07.02), 
Full text; all drawings 

& EP 1207418 Al & US 4193691 A 

& US 2002/0080466 Al 

JP 8-510564 A (Bell Communications Research, 
Inc.), 

05 November, 1996 (05.11.96), 
Full text; all drawings 

6 WO 94/28456 Al " & US 5414541 A 
& US 5414540 A 



f*1 Furt her documents are listed in the continuation of Box C. Q See patent family annex. 



Relevant to claim No. 



Special categories of cited documents: 

document defining the general state of the art which is not 

considered to be of particular relevance 

earlier document but published on or after the international films 
date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 



"O" 



"P* document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
30 July, 2003 (30.07.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 

Form PCT/ISA/2 10 (second sheet) (July- 1998) 



Date of mailing of the international search report 

12 August, 2003 (12.08.03) 



Authorized officer 



Telephone No. 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/05864 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELE V ANT 



Citation of document, with indication, where appropriate, of the relevant passages 



(Nippon Telegraph And Telephone 



JP 8-5976 A 
Corp. ) , 

12 January, 1996 (12.01.96), 
Full text; all drawings 
(Family: none) 



(Nippon Telegraph And Telephone 



JP 8-5977 A 
Corp . ) , 

12 January, 1996 (12.01.96), 
Full text; all drawings 
(Family: none) 



(Nippon Telegraph And Telephone 



JP 9-33878 A 
Corp . ) , 

07 February, 1997 (07.02.97), 
Full text; all drawings 
(Family: none) 

JP 2001-188023 A (Yokogawa Electric Corp j 
10 July, 2001 (10.07.01), 
Full text; all drawings 
(Family: none) 



Relevant to claim No. 



PCT/JP03/05864 



a. Kwom-tzftwoftm wmm&m d po ) 

Int. CI' GO 2F 1/1 3 



•BE«r1Tofc*/MMH* m%i<8ft£m (IPC)) 
I n t. C 1 ' GO 2F1/1 3 



B#BIH)Bgr£<&£ 1 9 22-1 9 9 6f 

G^m^mmm^m^n 1971-2003^ 

h *m&mmm5&n 1994-200 3¥ 

a*mm%mm&m4:n 1996-200 3¥ 



mxm<o 



PX 



JP 200 2-214591 
2 0 0 2. 07. 3 1, £X 
EP 1207418 Al 
US 4 1936 9 1 A 
US 2002/0080466 



A (7/V#7VW) 



Al 



to 

TEj BKUSPWotiW^fcttttffp-efcS^. B&tHHB 



©sot $ nfcsst 
r&j isi-/<xvh7r5y-5:St 



3 0. 0 7. 0 3 



1 2. 08.03 



B#B#1fJT (I SA/J P) 
Wg#-f-l 0 0-89 1 5 




2X 



8 0 0 4 



US## 03-3581-1101 rt» 3293 



iSPCT/ISA/2 10 «2'<-i') (1 9 98^7^) 



PCT/J PO 3/0 5 8 64 



a. ?&w<om-rz>5tm<D$tm me/msm (ipo) 

Int. CI' GO 2F1/1 3 



IttfcfJofcft/MHWB (HB8#fF#gi (I PC) ) 
Int. C 1 7 GO 2F1/1 3 



B#S2l#$r3g<&Sg 192 2-19 9 6^ 

B*ffl^HHffl*i*^ai 1971-2003^ 

P*BSfl@tH]K£&tt 1994-2003^ 

B*BSIffi«f3eS»^« 1996-200 3¥ 



am**© 



PX 



JP 2002-214591 A (T/V*x/U) 

2 0 0 2. 07. 3 1, £X £B 

& EP 1207418 Al 

& US 4193691 A 

& US 2002/0080466 Al 



1 cm<r>m\^%xmm^nx\^ 



rpj mmmmsmx, t>*<3&$m0£M<omikk&&m 



±©xat©» aa»fcioriWT?fc5a^*R: 
r&j ^-/s't' y h ^ 7 ^ u -xk 



3 0. 0 7. 0 3 



i 2. 08.03 



B#H4tfFJT (I SA/J P) 
S!SftlOO-8915 
JfifCtFF ft B K@a s KHT |4$3«- 



WW?*** <*R©*>a«JH)/f 




2X 



8004 



# 03-3581-1101 rtiS 3293 



iSPCT/ISA/210 (S§2><- 



S?) (1 9 9 8¥7J?) 



BBSWHft* PCT/JP03/05864 



c cut) . m±ZbWtoM±ZJ& 



x 



X 



A 



JP 8-510564 A K/l- 3* ft ^ 3 yX JJ-fr 
^ 3 -IKfyF) 1 9 9 6. 1 1. 0 5, £X ±m 
& WO 94/28456 Al 
& US 5414541 A 
& US 5414540 A 

JP 8-5976 A (B*tttttt8£tt5*;£*fc) 
1 9 9 6. 0 1. 1 2, £X £B 

jp 8-5977 a (B^mmm^w^m 

1 9 9 6. 0 1. 1 2, £X (77?y-*U 

JP 9-33878 A ( H :fcmfim!£tfc:E^*i:) 

1 99 7. 0 2. 0 7, £X £IH (7/5^^1) 

JP 2001-188023 A (mtW&fa&gft) 

2 0 01. 0 7. 1 0, £X £B (77 5D^t 



SSSPCT/I SA/2 1 0 (^2^- 



^®&#) (1 9 9 8«F7£) 



H^Wffi## PCT/JP03/058 64 



&«8«ff3« (PCT1 7&(2)(a)) ©«fete.fc»k r©H»M»firBc*©a*fcJ:!)||*«)ttH©-Wfcov^ff 



3. □ 5t#©86H tt» 1»1»*«0WBTfcoTPCT*Wll6.4(a)Oj||2JtRr^3X©«*fc 

fco-CtSSlSJvtWiVN, 



4#M 2002-21459 l-g^Kfctt, rAttft©ft/<*±fciB«$*vS*^ 

t!fc3i^^h-cfc5«Hf-2 3, 2 4 C^fcS) *lf-A2 6(Dfe^(^^3m^«l2 
5}Ciag^tlfc^yX2 2 <b> 1/^X2 2 (I'VXSR) t, 113, B 4 fcKtt©Ki1I©EI 5 
Jc|B«SttfcPDLC9.lcJ:o-C7Jttr^SraEIBi-5sp®RJtSLMl 1 (*I*^'fs' 
2o0>£fe3JftJU ifcitfa, j ttS*5ffiM«*(Dlit||B¥ffiR*tSLMl 

fc, #S¥8 - 5 1 0 5 6 4#3gftK:H\ rAa#^«r£ra&fc#«b;fcJSIiBEft=» ^jK-^ 

©ffiffidoVTffr&L*:. 

2. □ i6iDW£SM^fc5J^3*-Cfc*<s 1-^r©W*iffi&fc»#©«Hfcov>Tra*1-5r t^-Ctfc©^, £ 

anis£¥^©i^&#8>&a»<>fc. 

3. □ WMAd5^M*ii^^#»^*-^©*L^»3ISrt»-^U*d»ofc©-c?. £©MHI£ft&r±, ^fttt©JA 

#©foofcft©!i#©«IB©^Ko^Tm£Lfc. 



4. HO tomAt>w&t£mm&^tm&mmft\mttLt£i>*<>iz<D-?, zmmma&mntt. st*©^a©s:?u(cfBtt 

8&#©*5B1 

jiJra9aE¥«cH-©*ii©*sc-c»!iHi-5^st 



«S;PCT/I SA/2 10 (*1^-S?©iai (1) ) (1 9 9 8¥7^) 



B&tH®#-S§- PCT/JP0 3/0 5 8 64 



(^]LT»^M^SI^tLfcA^^-A 1 4*5<fctf 1 6 ^-T5lsl»-? 12©±?fe 
A^il«^t5[^#: t . if-A l 4 * fcfi 1 6 &AW-T 5IH 1 tf>_tT:£ ft 

SMI&s Hfj|B^-fe^p«^h2 0*5«tt;2 2te> A^^Al 4*5<tt^l 6©«}fc£9 0° 

*ltc&%mtt. #12 002-2145 9 1 #^#X«#^¥8 - 5 1 0 5 6 4 -!§■&« KIB 
«*ixfc±IB3SWA»fe i WOSBW-C* D . ft*T&flf«;i*f l/tEBft-ra t>©Wftv\, 

LfcdSoT, »*©ttffilv f»*©g&ffl2, m£©ttBI3* ifi^<OttH4-8, 1 0, ft 

Mis, i»*©$5a9, 1 1 \zmm<D&&m\*. £*b&©s5w©wic, -xn-u±.v> 

m-z>X\±ttJfci'Z>, P c rm\ 13. 2 S£ 2 Xo**fci3 (t * r#»J*ftlffWKf«j 
trttfWMtH*#*v\&»6>, P C Tftfll 13.1 te££1-*#9l©l|iH4©fffl : *»fc 



ta;PCT/ISA/2 10 (#8'J^-i>) (1 9 9 8^7^) 



10/ 5 09 6 99 

DT09 Rec'd PCT/PTO 3 0 SEP 2004 

Description Based on Article 19(1) 

Claim 1 makes it clear that the liquid crystal switch 
has a polarizing beam splitter to split incoming spectral 
components into two linearly polarized optical components 
that are at a right angle and, after that, a reflective type 
liquid crystal cell controls the split linearly polarized 
components . 

This amendment is based on FIG. 4 and the contents of 
description in the bottom row on page 17 to the fifth row 
on page 18. 

The apparatus described in cited reference 1 
( JP2002-214591A (ALCATEL)) uses a polymer dispersed liquid 
crystal cell in a spatial light modulator and performs 
intensity modulation for the spectral components for the 
wavelengths de-multiplexed by a reflective grating. 
However, this configuration cannot control the two linearly 
polarized optical components that are mixed in spectral 
components and that are at a right angle. The apparatus 
described in cited reference 2 (JP8-510564A (Bell 
Communication Research, Incorporated) has the same problem. 

The dynamic gain equalizer according to the present 
invention has a liquid crystal switch having the 
configuration described above that controls the two linearly 
polarized optical components that are mixed in the spectral 
components obtained through the separation and that are at 
a right angle . 



CLAIMS 



[International bureau accepted on October 6 , 2003 
( 06.10 . 30 ) : Original claim 1 is amended; no other 
claims are changed] 

1. (Amended) A dynamic gain equalizer comprising: 
a spectroscope that separates an incoming 

light into spectral components; 

a liquid crystal optical switch that receives 

the spectral components separated by said 

spectroscope; and 

a lens system arranged between an incoming end 

and said spectroscope and/or between said 

spectroscope and said liquid crystal optical 

switch , 

wherein said liquid crystal optical switch 
comprises a polarizing beam splitter that splits 
the received spectral components into two linearly 
polarized optical components that are at a right 
angle; and at least one reflective type liquid 
crystal cell that controls the linearly polarized 
optical components split by said polarizing beam 
splitter and thereby changes light intensities of 
the received spectral components for each 
wavelength and sends them out for selectively 
changing the light intensities of specific 
wavelengths. 



2. The dynamic gain equalizer according to claim 

1, wherein said liquid crystal optical switch has 
a plurality of liquid crystal optical switch 
elements that are linearly arranged along the 

5 optical components separated by said spectroscope. 

3. The dynamic gain equalizer according to claim 

2, wherein said liquid crystal optical switch 
elements are arranged in two dimensions in the line 

10 direction and in a direction at a right angle to 
the line direction. 

4. The dynamic gain equalizer according to claim 
2 or 3, wherein said liquid crystal optical switch 

15 elements reflect and send out the light , whose light 
intensity is changed, into an incoming direction. 

5. The dynamic gain equalizer according to claim 
2 or 3, wherein said liquid crystal optical switch 

20 elements send out the light, whose light intensity 
is changed, into a direction different from an 
incoming direction. 

6. The dynamic gain equalizer according to claim 
25 4 or 5, 

wherein said liquid crystal optical switch 
elements each have an optical element, which is 
composed of a liquid crystal cell and a light 
reflector, on any two sides that are at a right 



angle to a polarizing beam splitter and 

a polarization direction of polarization 
components of said liquid crystal cell is 
controlled with another side of said polarizing 
beam splitter as an incoming end and an outgoing 
end of the light. 
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(54) Title: DYNAMIC GAIN EQUALIZER 
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(57) Abstract: A dynamic gain equalizer (1) compr.s.ng ,»P«««J«£ 
«ecmUv separating light incident at an incident end, a liquid crystal optical 
3 for ^Wing spectral components separated by the spectroscope (4), 
S tXS) Ksed between the incident end and the spectroscope 

wherein the liquid crystal optical switch (5) changes the light intensities of inci- 
denT^eS comments for each wavelength before being output A specific 
wTve S is Svely controlled to equalize a light intensity for each wave- 
Te^Soutusingamechanism provided with mechanical mov.ngun.ts such 

as MEMS. 
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